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While  transformation 
means  different  things 
to  different  people, 
there  are  two  main 
schools  of  thought  on  this  subject. 
One  identifies  transformation  exclu¬ 
sively  with  the  revolution  in  military 
affairs  (RMA)  and  the  other  perceives  it 
more  broadly,  as  a  process  of  adapting 
the  Armed  Forces  to  the  security  chal¬ 
lenges  of  the  post-Cold  War  era. 
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Transformation  is  not  synony¬ 
mous  with  modernization.  According 
to  the  U.S.  Air  Force  Transformation 
Flight  Plan,  the  former  leads  to  major 
improvements  in  warfighting  capabili¬ 
ties  and  the  latter  involves  incremental 
upgrades.  There  is  no  single  metric  or 
framework  that  distinguishes  among 
concepts  that  are  transformational  and 
those  that  are  not.  "In  the  end,  deter¬ 
mining  what  is  transformational 
comes  down  to  qualitative  judgement 
calls  by  informed  senior  leadership." 

To  indicate  that  transformation  is 
a  matter  of  judgement  implies  that  the 
process  of  defining  it  will  continue  to 


68 


JFQ  /  Autumn  2002 


U.S.  Navy  (Frederick  McCahan) 


Report  Documentation  Page 

Form  Approved 

OMB  No.  0704-0188 

Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 

VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 

1.  REPORT  DATE 

2QQ2  2.  REPORT  TYPE 

3.  DATES  COVERED 

00-00-2002  to  00-00-2002 

4.  TITLE  AND  SUBTITLE 

From  Revolution  to  Transformation  The  State  of  the  Field 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

National  Defense  University, 300  5th  Ave  SW,  Marshall 

Hall, Washington, DC, 20319-5066 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

10.  SPONSOR/MONITOR'S  ACRONYM(S) 

11.  SPONSOR/MONITOR'S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

14.  ABSTRACT 

15.  SUBJECT  TERMS 

16.  SECURITY  CLASSIFICATION  OF:  17.  LIMITATION  OF 

_ _ _  ABSTRACT 

18.  NUMBER  19a.  NAME  OF 

OF  PAGES  RESPONSIBLE  PERSON 

a.  REPORT  b.  ABSTRACT  c.  THIS  PAGE  Same  OS 

unclassified  unclassified  unclassified  Report  (SAR) 

8 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


Roxborough 


be  debated  by  the  military,  with  clear 
implications  for  service  cultures,  budg¬ 
ets,  and  programs.  Subtle  semantic 
and  conceptual  differences  remain  key 
to  this  struggle.  Each  service  has  an 
idea  of  future  warfare,  and  rhetorical 
confusion  is  likely  as  various  actors  in¬ 
voke  terms  differently.  In  the  end,  def¬ 
initions  alone  will  not  resolve  differ¬ 
ences  over  transformation. 

Intellectual  Origins 

During  the  1980s  the  Soviet  Union 
came  to  the  realization  that  the  United 
States  was  on  the  verge  of  a  technologi¬ 
cal  leap.  Marshall  Nikolai  Ogarchov  re¬ 
ferred  to  military-technical  revolution. 
The  concept  was  subtly  changed  in  the 
Department  of  Defense  by  Andrew 
Marshall  of  the  Office  of  Net  Assess¬ 
ment.  The  new  term,  revolution  in  mili¬ 
tary  affairs,  was  intended  to  suggest 
that  more  than  technological  advances 
were  involved.  It  included  not  simply 
systems,  but  new  doctrine  and  organi¬ 
zations.  As  the  current  Secretary  of  De¬ 
fense,  Donald  Rumsfeld,  has  said,  "All 
the  high-tech  weapons  in  the  world 
won't  transform  the  U.S.  Armed  Forces 
unless  we  also  transform  the  way  we 
think,  train,  exercise,  and  fight."1 

Controversy  over  an  American 
RMA  intensified  in  the  early  1990s.  A 
number  of  questions  were  raised.  What 
is  RMA?  What  sort  of  revolutions  have 
occurred  in  the  past?  What  lessons  do 


previous  revolutions  hold  for  transfor¬ 
mation?  Could  a  revolution  be  deliber¬ 
ately  fostered? 

Some  issues  have  been  resolved 
and  several  points  of  contention  better 
defined.  It  is  clear  that  there  are  in¬ 
stances  when  the  maturation  of  tech¬ 
nology,  or  the  confluence  of  appar¬ 


ently  discrete  changes,  produces  a 
quantum  leap.  But  a  continuing  debate 
over  whether  change  is  evolutionary  or 
revolutionary,  even  with  regard  to  the 
same  process — incremental  change  re¬ 
sulting  eventually  in  dramatic  conse¬ 
quences — has  led  some  to  conclude 
that  the  issue  is  about  semantics. 

Two  definitions  have  emerged. 
Some  conceive  of  RMA  as  a  relatively 
rapid  change  on  the  operational  level 
of  war  usually  brought  about  by  har¬ 
nessing  new  technologies  to  new  con¬ 
cepts  of  operations.  The  introduction 
of  Blitzkrieg  and  aircraft  carriers  are 
popular  examples.  Others  have  identi¬ 
fied  what  they  call  military  revolutions, 
epochal  upheavals  in  which  a  society 
is  transformed.  As  two  noted  historians 


have  observed,  "Military  revolutions 
recast  society  and  the  state  as  well  as 
military  organizations."2  While  most 
planners  regard  the  revolution  in  mili¬ 
tary  affairs  in  a  limited  operational 
sense,  innovators  such  as  Vice  Admiral 
Arthur  Cebrowski,  USN  (Ret.),  envision 
that  a  new  epoch,  the  information  age, 
is  emerging  and  that  the  basic  rules  of 
conducting  warfare  will  be  changed. 
This  is  a  conception  of  revolution  in 
the  larger  sense. 

There  seems  to  be  a  better  chance 
of  controlling  and  shaping  RMA  on 
the  operational  level.  How  should  the 
military  take  advantage  of  revolution? 
The  research  on  innovation  has  sug¬ 
gested  the  value  of  stimulating  open 
debate  and  sponsoring  and  protecting 
revolutionary  thinkers  on  lower  levels. 
Organizations  can  grasp  the  essence  of 
such  a  revolution  through  genuine  ex¬ 
perimentation  and  refining  concepts 
based  on  realistic  assessments  of  les¬ 
sons  learned. 

Recent  thinking  has  focused  on 
the  implications  of  advances  in  com¬ 
puting  and  information  technology. 
The  former  Vice  Chairman  of  the  Joint 
Chiefs,  Admiral  William  Owens,  USN 
(Ret.),  was  among  the  first  to 
suggest  that  the  Armed  Forces 
could  achieve  information  su¬ 
periority.  By  integrating  a  sys¬ 
tem  of  systems,  a  picture  of  the 
battlespace  measuring  200 
miles  on  each  side  could  be  cre¬ 
ated.  Linking  command,  control,  com¬ 
munications,  computers,  intelligence, 
surveillance,  and  reconnaissance 
(C4ISR)  systems  can  provide  informa¬ 
tion  superiority — or  dominant  battle- 
space  knowledge — and  enable  a  quan¬ 
tum  leap  in  operations.  The  fog  of  war 
would  be  dissipated.3 

But  some  doubt  that  the  revolu¬ 
tion  is  going  in  the  right  direction. 
Williamson  Murray  and  Macgregor 
Knox  point  to  an  "astounding  lack  of 
historical  consciousness"  by  the 
Utopians.4 

Perhaps  the  most  striking  claim  of  con¬ 
temporary  Beltway  pundits  is  that  techno¬ 
logical  innovation,  particularly  in  infor¬ 
mation  technology,  will  purge  the  conduct 
of  war  of  the  uncertainties  and  ambigui¬ 
ties  of  the  past.  For  those  happy  powers 
that  set  the  technological  pace,  war  will 


there  seems  to  be  a  better  chance 
of  controlling  and  shaping  RMA  on 
the  operational  level 
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Figure  1.  Military  Revolutions  and  Military-Technical  Revolutions 

Theoretical  Level 

Term  of  art 

Practical  Level  of  Influence 

Grand  Strategy 

Military  Revolutions 

economy,  industrial  structure,  demography, 
sociology,  strategic, culture 

Strategy 

Military-Technical 

Revolutions 

services,  army  groups,  fleets,  etc. 

Operational 

system  of  systems,  corps  and  armies 

Tactics 

weapons,  logistics,  systems,  troops 

Figure  2.  Military  Revolutions  and  Revolutions  in  Military  Affairs 

Period  Military  Revolutions 

Revolutions  in  Military  Affairs 

17,h  century 

Modern  state  and  modern 
military  institutions 

Dutch  and  Swedish  tactical  reforms,  French 
tactical  and  organizational  reforms,  naval 
revolution,  British  financial  revolution,  French 
reforms  (after  Seven  Years’  War) 

Late  1 8th— 1 9th  century 

French  Revolution 

National  political  and  economic  mobilization, 
Napoleonic  warfare 

1 8th— 1 9th  century 

Industrial  Revolution 

Financial  and  economic  power  based  on 
industrialization,  technological  revolution  in  land 
warfare,  revolution  in  naval  warfare 

Early  20th  century 

World  War  1 

Combined-arms  tactics  and  operations, 

Blitzkrieg ,  strategic  bombing,  carrier  and 
submarine  warfare,  radar  and  signals  intelligence 

Mid  to  late  20th  century 

Nuclear  weapons  and  ballistic 
missiles 

Precision  reconnaissance  and  strike,  stealth, 
revolution  in  C3I,  increased  lethality  of 
conventional  munitions 

become  an  essentially  frictionless  engi¬ 
neering  exercise. . . .  The  Utopians'  'face  of 
battle'  is  a  bank  of  computer  displays, 
and  in  their  fond  imaginings  war  is  noth¬ 
ing  more  than  dealing  out  punishment  in 
doses  precision-calculated  to  send  political 
signals  to  keep  the  natives  under  control .5 

Others  argue  that  real  transformation 
is  looming  in  irregular  warfare — an 
area  that  is  ill  suited  for  the  high-tech 
revolution  in  military  affairs  which  the 
United  States  is  pursuing. 


These  concerns  notwithstanding, 
the  notion  that  we  are  in  the  midst  of 
a  revolution  of  some  sort  rapidly  won 
acceptance  in  official  circles.  As  early 
as  1995  the  annual  report  of  the  Secre¬ 
tary  of  Defense  made  a  two-paragraph 
reference  to  "the  so-called  revolution 
in  military  affairs." 

Official  Acceptance 

The  promise  of  the  information 
revolution  was  taken  up  by  the  Chair¬ 
man  with  publication  of  Joint  Vision 
2010  in  1996.  This  document  recog¬ 
nized  that  technological  change  could 


enable  new  levels  of  performance 
across  a  full  range  of  military  opera¬ 
tions.  Information  superiority  would 
be  enabled  by  four  operational  con¬ 
cepts:  dominant  maneuver,  precision 
engagement,  full-dimensional  protec¬ 
tion,  and  focused  logistics. 

JV2010  provided  a  short-term 
vision  with  specifics  to  be  worked  out 
later.  It  was  followed  by  Concept  for 
Future  Joint  Operations  in  1997,  and 
JV2010  was  revamped  as  JV2020  in 
2000.  But  just  what  this  vision  meant 
in  terms  of  acquisition  programs  was 
left  undetermined. 

Acceptance  of  the  revolution  in 
military  affairs  gained  ground  with  the 
Quadrennial  Defense  Review  (QDR)  and 
National  Defense  Panel  report,  Trans¬ 
forming  Defense,  which  both  appeared 
in  1997.  QDR  largely  reiterated  a  two- 
major  theater  war  posture  and  appro¬ 
priate  force  structure.  It  also  acknowl¬ 
edged  the  existence  of  a  continuing 
RMA  and  asserted  that  transformation 
"centers  on  developing  the  improved 
information  and  command  and  con¬ 
trol  capabilities  needed  to  significantly 
enhance  joint  operations." 

The  National  Defense  Panel  ac¬ 
cepted  that  a  revolution  was  underway 
and  urged  that  transformation  should 
be  pursued  to  stay  abreast  of  changes 
in  the  conduct  of  warfare: 

We  are  on  the  cusp  of  a  military  revolution 
stimulated  by  rapid  advances  in  informa¬ 
tion  and  information-related  technologies. 
This  implies  a  growing  potential  to  detect, 
identify,  and  track  far  greater  numbers  of 
targets  over  a  larger  area  for  a  longer  time 
than  ever  before,  and  to  provide  this  infor¬ 
mation  much  more  quickly  and  effectively 
than  heretofore  possible.  Those  who  can 
exploit  these  advantages-and  thereby  dissi¬ 
pate  the  fog  of  war — stand  to  gain  signifi¬ 
cant  advantages  . . .  [DOD]  should  accord 
the  highest  priority  to  executing  a  transfor¬ 
mation  for  the  US.  military,  starting  now. 

The  annual  report  of  the  Secretary 
of  Defense  for  1997  moved  from  posit¬ 
ing  a  so-called  to  an  emerging  RMA  and 
described  the  core  concepts  of  JV2010. 
Transformation  loomed  large  in  the 
annual  report  for  1998,  declaring  that 
DOD  "has  embarked  on  a  transforma¬ 
tion  strategy  to  meet  the  challenges  of 
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The  Secretary  of  Defense  has  described  transformation  as  "not  a  single  thing  to  be  trotted  out  and  looked  at  and 
inspected.  Simply  put,  transformation  is  change.  It's  change  in  the  way  we  fight,  in  the  way  we  train,  in  the  way 
we  exercise,  but  especially,  it's  change  in  the  way  we  think  and  how  we  approach  our  jobs."  The  Director  of 
Force  Transformation,  Vice  Admiral  Arthur  Cebrowski,  USN  (Ret.),  has  established  five  top  goals  in  this  regard: 

■  make  force  transformation  a  pivotal  element  of  national  defense  strategy  and  DOD  corporate  strategy  effectively  supporting 
the  four  strategic  pillars  of  national  military  strategy 

■  change  the  force  and  its  culture  from  the  bottom  up  through  the  use  of  experimentation,  transformational  articles  (operational 
prototyping),  and  the  creation  and  sharing  of  new  knowledge  and  experiences 

■  implement  network  centric  warfare  as  the  theory  of  war  for  the  information  age  and  the  organizing  principle  for  national  mili¬ 
tary  planning  and  joint  concepts,  capabilities,  and  systems 

■  get  the  decision  rules  and  metrics  right  and  cause  them  to  be  applied  enterprise  wide 

■  discover,  create,  or  cause  to  be  created  new  military  capabilities  to  broaden  the  capabilities  base  and  mitigate  risk. 

Reconnaissance-strike  complex  and  military-technical  revolution  were  two  terms  originally  used  in  the  Soviet  Union 
and  by  some  analysts  in  the  United  States  (especially  within  the  Office  of  Net  Assessment  at  the  Pentagon)  to  highlight 
the  consequences  of  improved  and  dual-use  technologies  on  the  conduct  of  war. 

A  revolution  in  military  affairs  (RMA)  is  defined  somewhat  more  broadly,  but  still  relates  to  the  tactical  and  opera¬ 
tional  (perhaps  even  the  strategic)  levels.  Andrew  Marshall,  Director  of  Net  Assessment,  is  sometimes  called  the  father  of 
RMA — or  at  least  of  the  term.  He  has  defined  these  revolutions  as  "Fundamental,  far-reaching  changes  in  how  advanced 
militaries  either  plan  to  conduct,  or  actually  prosecute,  military  operations."  Appearing  before  the  Senate  Armed  Ser¬ 
vices  Committee  in  1995,  Marshall  elaborated  on  this  concept: 

The  term  revolution  is  not  meant  to  insist  that  change  will  be  rapid . . .  but  only  that  the  change  will  be  profound,  that 
the  new  methods  of  warfare  will  be  far  more  powerful  than  the  old.  Innovations  In  technology  make  a  military  revolu¬ 
tion  possible,  but  the  revolution  itself  takes  place  only  when  new  concepts  of  operations  develop,  and,  in  many  cases, 
new  military  organizations  are  created. 

Military  revolution  is  a  concept  suitable  for  grand  strategy,  defined  by  Williamson  Murray  and  Macgregor  Knox  as  follows: 

Military  revolutions . . .  fundamentally  change  the  framework  of  war. . . .  [They]  recast  society  and  the  state  as  well  as  military 
organizations.  They  alter  the  capacity  of  states  to  create  and  project  military  power.  And  their  effects  are  additive.  JFQ 


the  21st  century."  The  Pentagon  now 
embraced  RMA,  which  was  seen  as  criti¬ 
cal  to  defense  strategy.  Three  chapters 
were  focused  on  "Transforming  the 
U.S.  Armed  Services  for  the  21st  Cen¬ 
tury,  "  with  one  given  over  to  RMA  and 
JV2010.  For  the  first  time,  there  was  a 
chapter  on  new  operational  concepts. 

Network  Centric  Warfare 

A  further  conceptual  development 
emerged  from  ideas  on  integrating  dis¬ 
parate  elements  of  the  fleet — or  net¬ 
work  centric  warfare  (NCW).  The  Navy 
had  been  thinking  about  networked 
fleet  operations  since  the  late  1980s. 
The  concept  was  simple  on  one  level, 
highlighting  the  advantages  of  the  rev¬ 
olution  in  information  technology.  Bor¬ 
rowing  from  work  originally  done  by 
futurists  and  business  leaders,  advocates 
argued  that  networks  were  the  wave  of 
the  future.6 

Networking  large  numbers  of  dis¬ 
parate  and  dispersed  sensors,  shooters, 
and  deciders  can  generate  information 
superiority.  Massed  precision  effects  can 


foreclose  options  and  shock  an  enemy 
into  collapse  by  increasing  the  speed  of 
command  and  facilitating  the  self-syn¬ 
chronization  of  the  component  parts  of 
the  Armed  Forces.  Critical  in  this  new 
era  is  how  components  of  organizations 
will  be  linked.  In  this  sense,  the  new 


way  of  conducting  operations  is  net¬ 
work  centric  rather  than  centered  on 
tightly  integrated  stand-alone  weapons 
platforms  coordinated  through  a  verti¬ 
cal  chain  of  command.  If  networks  are 
the  organizing  principle  for  the  infor¬ 
mation  age,  network  centric  forces 
should  usually  defeat  forces  still  organ¬ 
ized  for  the  industrial  age. 

NCW  can  be  understood  on  differ¬ 
ent  levels.  Strategically,  it  is  a  theory  of 


epochal  change  in  warfare  in  the  infor¬ 
mation  age.  On  the  operational  level  it 
is  about  integrating  sensors,  shooters, 
and  deciders  to  achieve  new  degrees  of 
effectiveness.  Finally,  NCW  can  be  seen 
as  the  elaboration  of  an  approach  to 
warfare  that  emphasizes  devolved  com¬ 
mand  and  control.  Relying 
on  metaphors  borrowed 
from  evolutionary  biology 
and  complexity  theory,  it 
proposes  a  solution  to  the 
command  and  control  prob¬ 
lems  generated  by  the  increasingly 
complex  nature  of  modern  war.  The 
concepts  of  self-synchronization,  co¬ 
evolution,  and  complex  adaptive  sys¬ 
tems  in  particular  are  seen  to  offer  in¬ 
sights  into  the  new  ways  military 
organizations  will  operate. 

Concepts  of  Operations 

Speedy  maneuver  and  precision 
strike  hold  the  potential  for  rapid  col¬ 
lapse  of  enemy  forces  while  simultane¬ 
ously  protecting  friendly  forces.  This 


network  centric  warfare  can  be 
seen  as  an  approach  that  emphasizes 
devolved  command  and  control 
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emphasis  on  a  rapid  tempo  of  opera¬ 
tions  is  most  clearly  articulated  in  the 
concept  of  rapid  decisive  operations 
(RDO)  developed  principally  by  U.S. 
Joint  Forces  Command  (JFCOM).  It  is 
defined  as  the  essence  of  military 
transformation,  whereby: 

The  U.S.  and  its  allies  asymmetrically  as¬ 
sault  the  adversary  from  directions  and  in 
dimensions  against  which  he  has  no 
counter,  dictating  the  terms  and  tempo  of 
the  operation.  The  adversary,  suffering 
from  the  loss  of  coherence  and  unable  to 
achieve  his  objectives,  chooses  to  cease  ac¬ 
tions  that  are  against  U.S.  interests  or  has 
his  capabilities  defeated.7 

The  Air  Force  is  foremost  in  devel¬ 
oping  a  linked  concept,  effects-based 
operations  (EBO).  While  RDO  refers  to 


Q 

CC 

D 


how  operations  are  conducted,  EBO 
refers  more  to  the  purpose  of  opera¬ 
tions.  JFCOM  refers  to  it  as  "a  process 
for  obtaining  a  desired  strategic  out¬ 
come  or  effect  on  the  enemy,  through 
the  synergistic,  multiplicative,  and  cu¬ 
mulative  application  of  the  full  range 
of  military  and  nonmilitary  capabili¬ 
ties  at  the  tactical,  operational,  and 
strategic  levels."  In  other  words,  the 
Armed  Forces  may  use  indirect  and  sec¬ 
ond-  or  third-order  effects  to  achieve 
their  aims  against  an  enemy.  In  many 
respects  EBO  is  a  continuation  of  a 
longstanding  effort  to  achieve  decisive 
victory  through  airpower.  Such  no¬ 
tions  are  expressed  in  terms  like  paral¬ 
lel  warfare  and  thinking  about  an 
enemy  as  a  system  using  the  concen¬ 
tric  ring  metaphor.8 

Some  analysts  have  been  im¬ 
pressed  by  shock  and  awe,  which  is  ac¬ 
cepted  in  some  circles  as  an  intrinsic 


part  of  RDO.  When  faced  by  over¬ 
whelming  U.S.  capabilities,  an  enemy 
will  simply  collapse.  It  will  be  shocked 
and  awed  and  cease  to  function.  It  will 
no  longer  need  to  be  eliminated;  the 
sheer  psychological  impact  of  Ameri¬ 
can  predominance  will  suffice. 

While  it  is  hard  to  disagree  with  a 
general  preference  for  RDO  and  EBO 
over  attrition  and  slugfests  with  enemy 
fielded  forces,  some  cautionary  notes 
have  been  sounded.  One  basic  tenet  of 
the  new  approach  to  war  is  that  a  rapid 
tempo  of  operations  becomes  the  key 
to  victory.  The  aim  is  to  operate  within 
the  decision  cycle  of  the  opponent  so 
the  opposing  forces  will  lose  coherence 
and  be  rapidly  dismantled.  This  is  in¬ 
triguing  and  plausible,  but  an  un¬ 
proven  theory.  There  are  bound  to  be 
situations  when  speed  is  irrelevant  or 
counterproductive,  particularly  on  the 
strategic  level.9 

Information  Age  Warfare 

Service  efforts  at  transformation 
have  occurred  on  a  wide  front,  but 
three  general  areas  may  be  distin¬ 
guished:  networking  (particularly 
C4ISR  systems)  to  generate  a  common 
operating  picture;  a  shift  to  an  expedi¬ 
tionary  orientation,  often  with  major 
organizational  changes  or  shifts  in 
weapons  platforms;  and  continuing 
modernization  of  existing  weapons 
and  platforms  and  a  search  for  more 
appropriate  platforms. 

The  development  of  a  common 
operating  picture  and  networking 
more  generally  has  been  most  evident 
in  the  Navy.  Efforts  to  defend  the  fleet 
in  an  anti-access  and  area  denial  situa¬ 
tion  led  to  further  development  of 
Aegis  radar  and  cooperative  engage¬ 
ment  capability.  The  Army  sought  to 
digitize  its  armored  vehicles  to  provide 
a  common  operating  picture  for  all 
units,  and  the  Air  Force  has  shifted 
from  centrally  planned  and  cumber¬ 
some  air  tasking  orders  to  the  capabil¬ 
ity  for  in-flight  targeting  of  both 
manned  aircraft  and  cruise  missiles.  In 
the  1980s,  Marine  Corps  doctrine 
adopted  ideas  that  were  derived  from 
complexity  theory  and  a  concept  of 
command  and  control  that  stressed  de¬ 
centralization  and  mission-type  orders. 
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Each  service  has  shifted  to  an  ex¬ 
peditionary  orientation.  This  is  trans¬ 
formation  in  the  sense  of  dealing  with 
a  new  strategic  environment.  When 
the  Air  Force  realized  that  it  could  not 
count  on  well-established  forward 
bases,  it  reorganized  into  expedi¬ 
tionary  air  forces.  The  Navy  under¬ 
stood  that  a  deep-water  strategy  of  as¬ 
suring  maritime  control  against  the 
Soviet  Union  was  redundant  and 
began  to  focus  on  the  littoral  and  land 
attack.  Both  services  increasingly  saw 
their  job  as  kicking  in  the  door 
through  massive  strikes  during  the 
early  stages  of  a  joint  operation. 

Enemy  anti-access  and  area  denial 
strategies  would  be  dealt  with  partly  by 
networking  sensors,  shooters,  and  de¬ 
ciders  throughout  the  fleet  and  provid¬ 
ing  vessels  with  a  new  complement  of 
semi-autonomous  unmanned  vehicles 
to  detect  local  threats.  Moreover,  the 


Air  Force  would  concentrate  on  the 
suppression  of  enemy  air  defenses  and 
establishing  air  superiority. 

Army  efforts  focused  on  digitizing 
heavy  divisions.  However,  as  the  expe¬ 
ditionary  aspects  of  the  strategic  envi¬ 
ronment  became  clear,  pressure 
mounted  for  capabilities  to  deploy 


forces  more  rapidly.  The  inability  of 
Task  Force  Hawk  to  rapidly  deploy  at¬ 
tack  helicopters  to  Kosovo  in  1999  was 
symbolic  of  a  lethargic  service.  There 
was  speculation  that  the  Army  was 
verging  on  strategic  irrelevance.  Today 
the  goal  is  deploying  anywhere  around 
the  world  in  days  rather  than  months. 
The  Army  has  been  conducting  experi¬ 
ments  with  a  medium-weight  interim 
brigade  combat  team  as  well  as  a 


wheeled  combat  vehicle  known  as  the 
Stryker. 

The  Army  and  Marine  Corps  were 
concerned  with  rapidly  inserting 
highly  maneuverable  forces.  The 
Marines  developed  a  concept  known  as 
operational  maneuver  from  the  sea, 
eventually  defined  as  expeditionary 
maneuver  warfare.  Its  tactical  ap¬ 
plication,  ship  to  objective  ma¬ 
neuver,  is  intended  to  alter  am¬ 
phibious  operations  by  obviating 
the  need  to  seize  and  build  up 
beachheads.  Instead  forces  would 
move  from  over  the  horizon  directly  to 
targets  deep  inland. 

Platforms 

A  third  general  area  of  transfor¬ 
mation,  force  modernization,  may  be 
the  most  contentious.  As  the  Armed 
Forces  developed  new  concepts  of 
operations  to  exploit  RMA,  the  appro¬ 
priateness  of  traditional  platforms  had 
to  be  reconsidered. 
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Strykers  moving 
into  attack  position. 


Stryker  brigades  lack  the  full  sur¬ 
vivability  and  lethality  of  heavy  Army 
armored  divisions.  But  the  argument, 
based  on  concepts  of  network  centric 
warfare,  is  that  speed,  striking  power, 
and  precision,  enabled  by  a  common 
operating  picture,  will  enable  them  to 
hit  targets  and  move  before  enemy 
fires  can  damage  them,  making  up  for 
any  shortfall  in  survivability. 


The  Navy  move  to 
a  littoral  orientation 
implied  that  ship  de¬ 
signs  and  force  struc¬ 
ture  of  the  Cold  War 
may  no  longer  be  opti¬ 
mal.  But  just  what  a 
new  fleet  might  look 
like  was  the  subject  of 
controversy.  Some 
thought  that  the  carrier 
had  seen  its  day;  it  was 
too  vulnerable  and  had 
too  little  sustainable  combat  power. 
On  the  other  hand,  growth  in  the 
strike  power  of  the  fleet  and  increased 
defensive  capability  of  the  Aegis  sys¬ 
tems  argued  for  the  continued  utility 
of  these  large  and  flexible  platforms. 
The  idea  of  an  arsenal  ship  designed  to 
launch  large  numbers  of  cruise  missiles 
was  briefly  explored  in  the  mid-1990s. 
And  as  the  challenge  of  littoral  combat 
became  clear,  the  Navy  experimented 
with  the  streetfighter  concept,  a  small 


and  expendable  network-centric  com¬ 
batant  that  could  be  fielded  in  large 
numbers  to  achieve  maritime  su¬ 
premacy  in  the  littorals. 

For  the  Marine  Corps  to  achieve 
ship  to  objective  maneuver,  a  triad  of 
new  vehicles  was  needed:  the  landing 
craft  air  cushion,  advanced  amphibi¬ 
ous  assault  vehicle,  and  V-22.  The  con¬ 
cept  relied  on  new  means  of  trans¬ 
portation  to  bypass  defenses  and  strike 
targets  before  an  enemy  could  mass 
forces  to  attack.  The  vulnerability  of 
the  triad  would  be  offset  by  informa¬ 
tion  superiority  and  self-synchroniza¬ 
tion.  Cancellation  of  any  of  these  vehi¬ 
cles  would  put  this  concept  at  risk. 

For  the  Air  Force,  anti-access  envi¬ 
ronments  make  stealthy  aircraft  cru¬ 
cial.  Hence  the  F-22  remains  the  cen¬ 
terpiece  of  its  transformation  plans. 
Current  thinking  sees  unmanned  aerial 
vehicles  like  Global  Hawk  primarily  as 
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reconnaissance  vehicles.  Although  de¬ 
veloping  unmanned  combat  aerial  ve¬ 
hicles,  the  service  remains  focused  on 
manned  fighters. 

Networking  current  platforms  is  a 
great  leap  forward,  but  it  is  problem¬ 
atic  whether  legacy  platforms  are  most 
appropriate  for  the  twin  challenges  of 
the  expeditionary  era  with  anti-access 
and  area  denial  problems  and  the  in¬ 
formation  age  with  a  promise  of  lifting 
the  fog  of  war.  An  irony  of  network 
centric  warfare  is  that  platforms  still 
matter.  Critics  charge  that  the  services 
are  continuing  to  modernize  forces 
rather  than  transforming  them  to  fight 
in  new  ways. 

From  RMA  to  Transformation 

DOD  thinking  during  the  Clinton 
years  manifested  a  growing  concern 
with  exploiting  RMA  and  a  recognition 
that  it  would  involve  a  far-reaching 
transformation  of  the  military.  But 
there  was  little  coherence  or  real  sense 
of  urgency. 

As  a  candidate,  George  Bush  was 
committed  to  skipping  a  generation  of 
new  technology.  He  cited  "a  revolution 
in  the  technology  of  war"  in  a  speech 
at  the  Citadel  in  September  1999  and 
argued  that  "the  best  way  to  keep  the 
peace  is  to  redefine  war  on  our  terms." 
He  promised  to  back  transformation 
with  resources.  At  the  same  venue  two 
years  later,  he  returned  to  the  same 
theme:  "The  first  priority  is  to  speed 
the  transformation  of  our  military." 

But  translating  the  inspired  but 
vague  concepts  of  JV2020  into  actual¬ 
ity  is  a  central  issue.  Rhetorical  battles 
over  the  revolution  in  military  affairs 
and  transformation  were  not  fully  re¬ 
solved,  and  their  meaning  in  terms  of 
doctrine,  training,  and  acquisition  re¬ 
mained  unclear.  This  challenge  was  ad¬ 
dressed  in  the  QDR  report,  which  de¬ 
fined  six  operational  goals: 

■  protecting  critical  bases  of  opera¬ 
tions  (homeland,  forces  abroad,  allies,  and 
friends)  and  defeating  chemical,  biological, 
radiological,  nuclear,  and  explosive 
weapons  and  their  means  of  delivery 

■  assuring  information  systems  dur¬ 
ing  attack  and  conducting  effective  infor¬ 
mation  operations 


■  projecting  and  sustaining  forces  in 
distant  anti-access  or  area-denial  environ¬ 
ments  and  defeating  anti-access  and  area- 
denial  threats 

■  denying  enemies  sanctuary  by  pro¬ 
viding  persistent  surveillance,  tracking,  and 
rapid  engagement  with  high-volume  preci¬ 
sion  strike,  through  a  combination  of  com¬ 
plimentary  air  and  ground  capabilities, 
against  critical  mobile  and  fixed  targets  at 
various  ranges  and  in  all  weather  and  ter¬ 
rains 

■  enhancing  the  capability  and  sur¬ 
vivability  of  space  systems  and  supporting 
infrastructure 

■  leveraging  information  technology 
and  innovative  concepts  to  develop  an  in¬ 
teroperable,  joint  C4ISR  architecture  and  ca¬ 
pability  that  includes  a  tailorable  joint  oper¬ 
ational  picture. 

The  joint  community  and  services 
have  endeavored  to  make  transforma¬ 
tion  a  reality  since  the  mid-1990s. 
They  differ  in  their  perceptions  of 
progress  and  specific  concerns.  These 
six  goals  offer  a  common  sheet  of 
music.  It  remains  to  be  seen  whether 
everyone  will  sing  from  it. 

There  is  clearly  insufficient  inte¬ 
gration  of  service  perspectives  on  this 
subject,  and  some  observers  perceive 
simply  a  rhetorical  repackaging  of 
modernization.  Others  believe  that  not 
all  the  services  are  candid  enough  for 
transformation  to  succeed.  The  need 
for  joint  oversight  of  the  kind  provided 
by  JFCOM  and  the  Office  of  Force 
Transformation  is  obvious.  Whether  it 
can  move  the  services  away  from  their 
attachment  to  current  platforms  and 
weapon  systems  remains  unknown. 

Transformation  efforts  that  are  fo¬ 
cused  on  linking  everyone  via  a  com¬ 
mon  operating  picture  indeed  consti¬ 
tute  a  revolution.  But  this  is  only  one 
step  on  a  long  road  with  few  signposts. 
New  challenges  will  arise  that  counter 
the  American  RMA.  And  as  the  next 
revolution  takes  form,  based  on  robot¬ 
ics,  nanotechnology,  unmanned  vehi¬ 
cles,  directed  energy  weapons,  and 
biotechnology,  the  Armed  Forces  will 
have  to  rush  to  move  from  the  current 
RMA  and  transformation  process.  Hon¬ 
est  experimentation  and  nurturing  in¬ 
novators  will  be  the  keys  to  remaining 
ahead  of  the  game.  As  always,  history 
will  be  the  judge.  JFQ 
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